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$(P_{0})$ $\{\begin{array}{l}-\Delta u=0in\frac{\theta u}{\theta n}=\lambda uon\end{array}$ $LG$
,
(Stekloff [4]). , $\lambda$ , $L$
$G$ . $G$ $\tau\iota$ $L$ $\varphi$ ,
$q= \frac{\theta u}{\theta n}$ $A_{0}$ , $A_{0}$ $L^{2}(L)$
. $(P_{0})$ $A_{0}$ .
(Po) . $G$ . $a$
, $a$ , $G$ .
$H$ $G$ , $O$ $H$ $a$ :
$O=H\cap\{x:|x|<a\}$ . $|x|=a$ $\Gamma$ . (P)
.
(P) $\{\begin{array}{l}-\Delta\tau\iota=0inu=0on\frac{\partial u}{\delta n}=\lambda uon\end{array}$ $\Gamma OL.$’
(P) , (Po) , $L^{2}(r)$ $A$
.
, . $a$ $\Omega$ ,
(II) .









. $\frac{n}{a}$ , $n=0$ , 2
.






(E) $u$ $\Gamma$ $\varphi$ , $\varphi$
(a) $\psi+A\varphi=-A\varphi$
. , $u_{0}$ ,





(1) $\psi=\frac{\theta u_{0}}{\theta n}$ on $\Gamma$
. $O$ .
(a) , $\varphi$ 1 ,























$\{C_{0}=\frac{1}{\sqrt{2\pi a’}}C_{n}=\frac{1}{\sqrt{\pi a}}\cos n\theta,$ $S_{n}= \frac{1}{\sqrt{\pi a}}snn\theta,$ $n=1,2,$ $\cdots\}$
, $X=L^{2}(\Gamma)$ .
, $\Gamma$ $\Omega$ , ,
$\Gamma$ $=$ { $(a\cos\theta,$ a $\cos\theta):-\pi<\theta\leq\pi$ },
$\Omega$ $=$ { $(x,$ $y)$ : $=r $\cos\theta,$ $y=r\sin\theta,$ $r>a,$ $-\pi<\theta\leq\pi$ }
. $\Omega$
$c_{n}(x,y)$ $=( \frac{a}{f})^{n}C_{n}(\theta)$ , $n=0,1,2,$ $\cdots$ ,










$(\Phi, \Psi)$ $= \int_{\Gamma}\Phi\overline{\Psi}$ dr
$=a \int_{r^{\pi}}\Phi$ ( $ac\dot{o}s\theta,$ a $\sin\theta$) $\overline{\Psi}$(a $\cos\theta,$ a $\sin\theta$ ) $d\theta$
. A $D(A)$ ,










$V$ $=\{v\in H^{1}(O) : v|_{t}=0\}$ ,
$V_{0}$ $=H_{0}^{1}(O)$ ,
$V$ $X=L^{2}(\Gamma)$ $\gamma$ :
$\gamma v$ $=v|r$ , $v\in V$,
$Y$ $=\gamma(V)$
. $Y=H^{1/2}(\Gamma)$ . $Y$ $\Phi$ :
$(P)$ $\{\begin{array}{l}\min\frac{1}{2}a(v,v)v\in Vv=\Phi on\Gamma\end{array}$
4.
211
$u$ . $u$ $(H_{t})$ .
$(H_{t})$ $\{\begin{array}{l}a(u,v)=0u\in Vu=\Phi\end{array}$ $v\in V_{0}on\Gamma$
.
, $a(u, v)$ $O$ :
$a(u, v)= \int_{0}\nabla u$ $\overline{v}dx$
.
( - - [5], Ushijima [6] )
. $\Phi\in\Gamma$
, $(H_{t})$ $u\in V$ .
$u\equiv H\Phi$
, $H\in L(Y, V)$ . $X=L^{2}(\Gamma)$
$a_{0}$
$D(a_{0})$ $=Y$,
$a(\Phi, \Psi)$ $=a(H\Phi, H\Psi)$ , $\Phi,$ $\Psi\in Y$,
. 1 2 .
1 $a_{0}$ , $X$ .
2 $a_{0}$ $A$ .








$a_{0}(\Phi, \Psi)$ $=a(u, v)$









$u;=u|_{0}$ , $u_{\epsilon}=u|_{\Omega}$ $\varphi=\varphi|r$
, $u$ , (Ei) $(E_{*})$ . (Ei)
$(B_{i})$ $\{\begin{array}{l}-\Delta u.\cdot=fu.\cdot=0u_{i}=\varphi\end{array}$ $inonon$ $\Gamma LO$
,
. $\Gamma$ ,
(3) $\frac{\partial u:}{\partial n}=\frac{\theta u_{\epsilon}}{\partial n}$ on $\Gamma$
. $\frac{\theta}{\theta n}$ , $|x|<a$
.
(4) $\frac{\theta u_{i}}{\partial n}=-A\varphi$
. (Eo) $u_{0}$ $(E_{1})$ $u_{1}$ (2) $u$;
, (3) ,
$\frac{\theta u:}{\theta n}=\frac{\theta u_{0}}{\theta n}+\frac{\theta u_{1}}{\theta n}$ .
(1) $A$
(5) $\frac{\theta u:}{\theta n}=\psi+A\varphi$ .










$V$ $V_{h}$ . $V_{h}$ $N$
. $V_{h}$ $(1\leq j\leq N)$ ,
$V_{h}= \{v_{h}=\sum_{j=1}^{N}V(j)w_{j}$ : $V(j)\in C\}$
. $N_{0},1<N_{0}<N$ ,
$supp(w_{j})\cap\Gamma$ $\{\begin{array}{l}\neq\emptyset=\#\end{array}$ $N_{0}+1j’\leq N1\leq j\leq_{\leq^{N_{0}}}$
.
$\omega_{j}=w_{j}|_{\Gamma}$ , $1\leq!\leq N_{0}$ ,
. $\omega_{j},$ $1\leq j\leq N_{0}$ , $\Gamma$ $X_{h}$ :









. $(H_{t})$ , $\Phi_{h}\in X_{h}$ $(H_{l_{h}}^{h})$
.
$(H_{I_{h}}^{h})$ $\{\begin{array}{l}a(u_{h},v_{h})u_{k}u_{h}\end{array}$ $=\Phi=0\in V_{h_{h^{)}}}$ $in^{h}\Gamma v\in V_{h0}$
,
, $X_{h}$ $\Phi_{h}$ , $(H_{g_{b}}^{h})$ $u_{h}$ ,
$u_{h}=H_{h}\Phi_{h}$
$H_{h}\in L(X_{h}, V_{h})$ . ,
$a_{h}(\Phi_{h},$ $\Psi_{h})=a(H_{h}\Phi_{h},$ $H_{h}\Psi_{h})$
$X_{h}$ $a_{h}$ , $a_{h}$ $X_{h}$
$A_{h}$ :
$(A_{h}\Phi_{h},$ $\Psi_{h})=a_{h}(\Phi_{h},$ $\Psi_{h})$
, $\Phi_{h}=\sum_{j}^{N_{=^{O}1}}\Phi(j)\omega$; $N_{0}$ $\Phi=(\Phi(j))_{1\leq j\leq N_{O}}$




$N$ $K$ , $\{w_{j} : 1\leq j\leq N\}$ $\Delta$ ,
.
$h_{j}=a(w_{i}, w_{j})$ , $1\leq i,$ $j\leq N$ ,
, $K=(k:,j)_{1\leq i,j\leq N}$ $N_{0}$ $K_{0}=(k_{i,j})_{1\leq:,;\leq N_{0}}$ , N–No
$K_{1}=(k_{i,j})_{N_{O}+1\leq:,j\leq N},$ $(N-N_{0})\cross N_{0}$
$K_{2}=(k_{i,j})_{N_{0}+1\leq i\leq N_{1}}$ , 1\leq j\leq N ,






$O$ ” ” .






, $\psi_{h}$ $X_{h}$ , $A_{h}$ 4 ,
$A_{h}$ A .
(8) $A_{h}=P_{h}AQ_{h}$
. $P_{h}$ $X$ $X_{h}$
, $Q_{h}$ $X_{h}$ $X$ . , $P_{h}$
. $Q_{h}$ $No=2M$ , $X_{h}$ $\Gamma$
$2M$ , , $(DF$
T) , $X_{h}$ $M$
$X^{(M)}$ $Q_{h}$ :
$Q_{h}$ ; $X_{h}\ni\Phi_{h}arrow Q_{h}\Phi_{h}\in X^{(M)}$,
$x^{(nr)}=\{\Phi^{(Ai)}=a_{0}C_{0}+\sum_{n=1}^{M-1}(a_{n}C_{n}+b_{n}S_{n})+a_{M}C_{M}\}$ .















$\psi_{h}=\frac{\theta u_{h0}}{\theta n}\in X_{h}$
.
3. $(a_{h})$ $\varphi_{h}$ .
4. $(E_{1})$
$(e_{h1})$ $\{\begin{array}{l}a(u_{hl},v_{h})=0u_{h1}\in V_{h}u_{h1}=\varphi_{h}\end{array}$ $on\Gamma v_{h}\in V_{h0}$
,
.
5. $u_{h};=u_{h0}+u_{h1}$ $u_{h:}$ .
$(a_{h})$







$B=(\Phi(j))_{1\leq j\leq N_{0}}$ , $U_{1}=(U_{1}(j))_{N_{O}+1\leq j\leq N}$
, , :





(1 1) $K_{0}$ $+A$ $+K_{2}^{T}U_{1}+\Psi=0$ ,
(1 2) $K_{2}\Phi+K_{1}U_{1}=0$
. (1 1) $U_{1}$ , (7) ,
(1 3) A$\Phi+A\Phi+\Psi=0$







1 , 4 Zlamal
. , $R_{1},$ $R_{2},$ $R_{s}$ , $x(\zeta)$
, $P_{1},$ $P_{2},$ $P_{\}$ , .
$x(\xi)$ , $R_{1},$ $R_{2},$ $R_{\epsilon}$ $P_{1},$ $P_{2},$ $P_{\}$




1 . Zlamal $O$
6.
(a) $\varphi\in D(A)\cap D(A)$ , $(a_{h})$
$\varphi_{h}$ , $X$
. (a) $(a_{h})$ (A) $(A_{h})$ .
(A) $\varphi+A^{-1}A\varphi+A^{-1}\psi$ $=0$ ,

















3. $\varphi$ $\psi$ $(R)$ ,
$||f_{h}||_{X_{h}}$ $h$ .


































(2) $h$ $\alpha$ ,
$\Vert A_{h}^{-1}|r_{L(X_{k})}\leq\alpha^{-1}$
$\Vert f_{h}^{2}\Vert\leq\alpha^{-1}||\psi_{h}-P_{h}\psi||$ .
(3) $\Vert f_{h}^{\}\Vert=||(P_{h}-1)\varphi||$ .











. (1 4) ,
, (1 4) . ,
.
, , . ,
Johnson-Nedelec [21, Hariharan [1 ], [3]
. ,
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